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Abstract of JP20021 64554 



PROBLEM TO BE SOLVED: To provide a 
photovoltaic device at low cost by reducing the 
consumption of high purity Si material. 
SOLUTION: Photoelectric conversion elements 2 
are mounted in a plurality of recesses 17 formed 
on a support 3, respectively, and reflected light 
inside the recesses 17 is cast to the photoelectric 
conversion element 2. The photoelectric 
conversion element is almost spherical, and a p- 
type amorphous SiC (abbreviated a-SiC) layer 8 
with an optical band gap wider than an n-type 
amorphous Si (abbreviated a-Si) is applied to the 
outer side of the n-type a-Si layer 7 on the center 
side. Then a p-n junction is formed. A first 
conductor 13 of the support is connected with the 
p-type a-SiC layer 8 of the photoelectric 
conversion element at the bottom of a recess or 
the nearby place thereof. A second conductor 14 
through an electrical insulator 15 of the support is 
connected with the n-type a-Si layer 7 of the 
photoelectric conversion element. 
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(54) [&5lcD£;ffc] 3t^S^B 



(57) imm 

3 tcff^ $ h,tzm%:<D&wn 1 7 

^{::ftm^&f^2£^;fteri@^U WUl7ftm<D 

- S i ) g 7 GD^JUffi_bl^ a - S i £ «9 
K^rt^^^pir^^T^S iC (H&^a-S 

ifopia-sicisicgi^ix, 

a - S il7C8i$ix5 0 




(b) S^-CfcoT, 
» l fc l*SS l Wflc_hfc*« * *ifc»BJf (Uot 

fc r±* i w»±*ci^ $ tut mm&mm k -t £ sit*** 

[B*«2] ft****^*^*, 0. 5-2 mm 

fi N 4 5-9 0° ^&SCfc£#«*^S»|*Sl**: 
fi 2 fE«co3fe3§S3£Me 

tf* 2 «2fc«««JfclSlft**vrv^J|l2 
#tlS:<ir -T5»#JS 1 - 3 b h<D 1 o(c|5Sc^3fe^m^ 

«±«c#j|ftfc*+5H»^*2*«TL4 0 3&s*riES 

»2^Wff«oHP«B<oJi«^«ffi4:fBi 
1 3 9 <Z)3gffi fc L < i**8ffi{+iS<Z>*B# i 

WE*2*»*JB«>BllP»ortaS:D2 t U 
JB 1 SttTL 3 9 Of*j@£D 3 £ U 

D 1 >D 3 >D 2 >D4 
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[»**7] 3£«pf*:coiMlSpw|IBpJHwffia^S 1 t 
Mltx = Sl/S2^, 2~8K«-S;i£:S:#M* 

t-r sit*^ i - 6 60 5 ^<£> i ofcisttco^ia^ao 

[»*S8] (a) »5tr»«<D^Sr^TL, 

pgp^ib» i *mttm<D-nftj>mm u 

10 <D3fe«*»* : f-t, 

(b) i»»t'fcoT, 
»l*#:i:SB2 3»tt:i:<7)Pflt^ t««8***tt, S 

20 

#«2E»*^C0*M£ti:, 0. 5-2mmd)t*fc^ 
3E«r*ODfl»o|BpjBoiB«S:S l <h U 3tfHC»*^ 
MrSS!«: S2i:«^, m*Jfc x = S 1 
/S2^ 2-8tc»^rtSr«M»fci-S*38«iS« 0 

[f»*«9] (a) l5ff«tt©*tt«:#L, 
«:i*5j:OTnJ:9t»*©l2f*ftiS:tL, SB 2 

(b) ^tfcot, 

» 1 fc tt» 1 ^ffc± (CftMl $ ft/cMf JI Cctot 

#Dfl«rtJC5t«***^jftSiB«S Jx-CIM!«WJB l W** 

40 mimmzs M^if 2 ^iciswt^ 

^tW^SlS^^^aH, 0. 8-1. 2mm<|)r'fc^ 
***a>Dfl»©IBP«Wffia*rS l t L> *m^^^- 
<o«fi^Sr*tf»fasaSrS2 ^*tfcx = S 1 

/S2^, 4-6^51^- k&ftmt-f 6 ^ilSio 

[ts^js 1 0 ] Ttm^&sm*. 

— **«^co» l *«*JS^^**w. 
so m 1 *SKtS ± «9 fc**«j/<^ K=¥^r s/^JKv>«h*«|[ 
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[ft^Jl i i ] 3te*3Mft*^r±. 

ro«i¥T*M$nT, p i n^^tt5:^#® 
<bih£fif;RJg l - 9 co 5 ^<£> 1 ol£K*<£>3fcSB«3£«o 10 

SB 2 piTWr^SiC^S:^ 
»9it5flMl Ojfcfcfil l IEtto*38«3SB 0 

[»*S13] Sl^**it&Sn^Si(t 
8fiS i £fctenfl2»»igi (mc) Sit*fe5ri^ 

lit i&m i 4 ] ^f*. 

^*-T6^iryuir 4r£*, 20 
y **«KBSrWi-S r t 5 f*#Jl 1 - 9 

5] rtS&ir/W*. p nS^i*fcl4p i n 

^l^fU 30 

T^/l-^7^P i nj»*It, 

^e^7 7 *£fcli»»i8iC>* 2 ¥«f«f t 5 w t 
Sr«*ti-SW**l 5lB*W>5te#WSB. 

1 fc , 

tt*W«*5t«>r ^/v:7 r * *5 «fc (//IfcliMa^^ 
^SB-fe/utt, rt^p>^(cKStc, 40 

mxmmM^w&ghcDm 2 *m»m t 5 r * £ 

*M*fci-5«3MU 5fe*<z>3t3SS3£fio 
[«*«18] rtSB-fe/utiu rt^fo*Jcl«*c, 

-^»^{07^/U7 r *<E>JS 1 t s 

l*»lf^o7^^7 r £ &*ru 

t . so 



flb*W«^5S;^lSiB* wjb 2 <t Srtfi"* r £ £ 

— **«?K^T^yu7 r * <oig 1 *m»m t > 

fiH^m^cD«^ 0 B H o^ 2 t £#^-3 

«i#a^t6fiMi 0 

[If 20] gu Kgg«»jfc¥«fWi 
tfcs: t ^^m^-r^ff^i — 1 9<D?ib<D 1 

[»*«2ll KttSBHK^WMd, InAs.G 
aSb, CuInSe2, Cu ( I n G a ) Se2> Cu 

1 n S x G a A s , InGaP N CdTe ri^jSS ^/U 

2 0lE*O**«SI«o 

n&~k Sr#«i:-r5BI*3l l ~ 2 l 5 ^ l olcfE 
[»*«2 3] ffire«MiZin», ii±«9^^^fc(iV£ 

$ *t5 r t ^^m^r i- 2 2 IEtto*?S«8Bo 

»ffl*sas< ft So izit.m&&'^*ti*b*vT4 

ft 9, 4*i*;^fts 0 ^oraia«:«ft"rsfdi©»2 3feffa 

«fi N r^/u^r^s i (fWa-s i) VK^&A 
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s i *Wjmmtek*<Dm*Ts<^ *tmm'*im^te^x\,^ 
^m^iK-rr ^^^Fpr^-cfet). fc^x.^r^e/u^ 
5-2 5%^^t:i-5tv^9&^0f^^Lrv^ o 

£1 0%Mtt'Wjf5^ i:{c^Lt^5 0 z.<nlt 

trswi> ^^^^#^7-5 4 8 5 5tcr^^^tL 
s 0 z<nm3ftn&mx^ P ^s itcnis 

^^/^; ^£ A?g<DS®7^> n^S 
W^-yfy^Lt^piS i Efc£r^ajU r<D 

iuy-7-7^Mn 0 ^<Dm39£ft&mx 
\*s m%)£<Ds i (Di&mA&m^xfWM<Dt&m&m?> 

[^M^r^-r^/c^co^] (a) 

* 2 L, *2*»fls:JI<0|)BP»*»€>JBl* 

b*iB«A«ra*i-6**o*«*l(l*-f i:, (b) 
»#tfcot, fBi**i»23H*i:OPfltc % 

* 3t 1 1»*±^»* s tt^««« iao r so 
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*«***^^EjistLrDflffl<oJB 1 8t**fctt» l * 

# _bic^ $ ttfc mmm$.m k j; s K*t%as%tt&«x 

Jg 1 igfcJt (cffi^ $ Jxfcl&SJI J; o TS*f £ tbT3t 
— y< y -yjf^ N MIS (metal- insulator-semiconducto 

r) * % n-^m&M, ^*m&Mte£v**:<Dm<Dmi& 
»2**#Ji(o8ip»3&^&»»w^atttjLr*5D, :m 

6><^!Bii3J:^*2*aM*cJllB^fe, *BRiti*^»&* 
«*ixfe3t«K«*^W*2^W«:Jitt. 

ri^^^ttfc^2^^, t«fttffl»S}x5 0 mi at 
fffc!B2Wft:t36SBBtttc»*S*L5«a-eii, 

maeiftsi^tt, rixe>o»i*5j:u5»2af«cj:o-cafc 

feSffto^ffi(^IBi^at^jg^tt«Lr^*tu^« 
StfcotU<, «>5V>tt*^l5^*«^»l^atft: 
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&wns ytnxMM*<oft-&tt., o. 5-2 mm 

fl^fi, 0. 5-2mm^t'$)^ #£L<fiO. 8- 
1. 2mm4>X*h v ) . fo%> V Si£fc^ 1 mm <f> "Cfco T 

Z>Zb&X*%Z>£i\zfj;Z>bbi>l l z. > M^<om^m 

V^o mjfB^2^^<7)^P^co^^ 
ft 0 1 tt, 4 5-9 0° ■efc5:^Sr»att5o io 
W\z.'&tl\^ mtfzgcQj; 5 lc + ^ft 0 l Sr* 45-90° 
(Cii^r ttaot, ^f>i^L<H60~90° (C 

*«*«l»^«>JI5i*5J:tfJ|S2iN»*Ji*^ testcm^ 

»»©DII»<OlBEfcL<tt-€:(Oj||ia-C ftl*l<£tcti, R 
*0>#1*BRL3 gjftSMfricSn-St^fcl^ 

-*-5H*<D#2»BRL4 0dS**Six, 
WrRBBPttf+ifiWt, »lS8»L3 9 lc&£ ft 2 

p »o±»o*«B i ft 1 WflwSB 1 30 

*2»«a4 0fc^LrjB2W«cm*ttJcaHK 

WMDUU «FlB!B2H & *#*<oB!P»«>rtSft' 
D 2 i: L> il^3 9W^D3iU §2M 
?L4 0^$:D4tt5^, 
D1>D3>D2>D4 

ft 1 mmi3 9 tc, ftcxftx^oiffliBiM p»f+jfi3as* 40 

*<^BI!Ptt^b«HiLfc!Bi***IB<oMIB 
*«r*«>«««fel»ft^*rt*ixfc*2««7L 

J:ot»l*#, ««iB»**5J:t/»2ilW*SrW-r6S 
**©*li3«tl5»2Wtt:«r, *m^m^o^2*3<t 

2^W#«(7>|l3PSf|5 9 0±«fPO^raffit, ftl*H{£<7)ft 
1 3 9 co^ffi^b L < ttJBffif*ifiO«», so 
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ft 1 S^7L3 9 o^i^ffi^it^/^fcfi^om 1 SttTL 

mztiZo jBi^**«7<oHpa9^e>aimL*:»» 

lOKJi, »2*#1 4^ft2g^E?L4 O^ffiiLT, 

*/tr±*2*JK?L4 0^RftfenfcW«tt^<— 

oT s »2»#1 4^««W^S«^tbrtJt^o 
:tib^DliB l t^D2 1 D3, D4£r, fifji£ 

«5iEtt, ^^^IMJ^co^P^ffia^S 1 U 
^i^w^ ^^ifiii^ s 2 i 1 5 ^ , M^tit 
x = Si/S2^ 2-8(cil^r ir^^m^i-^o * 
tz*mWte, (a) J5tf««co^tt«:WL, 

■*5j;r5*ttj:5 i>ftjj<Dm2*mftm%mi,. ft2^ 

1 jo cttKft 2 m £ £ w^-r s mm<D 
xn&»m*t* (b) isflc-efcot, 
2Wft£0>mic, t*wi#t*Lt, m»WKi&»L 

tiSRi**^*****^^!**^ mi mm*. 

36«***^o|R2*WflcJB*c«*W^«ttStb, ft 2 

«E**t53t»fft«r**, 3tm3E«iai^<75^Stt, 0. 
5-2mm*-CfcD, 3t«P#<^Dfl«f|SOM P«S^®a«r S 
l £ U *«^»3R^ + ^Sr^Bffl5«SrS 2 
<!:t, Mltx = Sl/S2^ > 2 — 8(ca-5ir 
«i:-rs*5l«3S«t?*>5o $.ttmWte. (a) t5»^ 

©*2*»#i*rWL, l2^f(OlP^^f 1 
^(^I^-M^iait, J(Sl*5J:0«IB2**flcJilBI 
^fe*jB«*«raAi-6**<o*«*»*^- ^ , ( b ) 
J^-Cfeot, ftl^^i:ft2^^^<7)^^. 

fctift 1 m»-klzM!& $ tt^««S ic i; o T rtffi^s 

t-*«*»*-¥-3ft s E«**tTIHl«0» l ^^^fcfift 1 

a^^BBttsn, «i»*tt, **««i* : ? : »»2*w 

ytm^&m^FtDftmZ, 0. 8 — I. 2mm^T^ 
3E«r*oDfl«<0|il!RSBoBaSrS 1 t 3t«^tft 

Sl/S2^ 4-6(cil^r ^r«:W«i:-t-5*l8«3S 
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DDSfl<Dj&t>L< fi^oJ^i2T\ 

2~8{g<?:LT, *fc#*L< tt4 — 6«fc LT, V>t> 10 
J: o Tifu5$<o J: 5 lc**a£»*^<DS5l©IBB(«r*# < 

S^F-fc, ^»8 00-1 0 00//m^/^J:9 20 

l/:^oti^ 1 Wfcfc 9 CD 
S i <D<£/flfif^ 2 g*«o4S"C*tfi:i^5iif^W*fe 

=VOj5^fi, 3 5 0~5 0 0 ju mT'fc<9 „ ^=7 4 30 

fTftWT'tt:. $&£.mjj 1 W&fc«9 COS i OteJBftf*, #*j 
15-2 0gISTfc5 o Lt^ot^^tij;, Si 

lWfofc«5COS i CD{£/Efi2r£ bCBRtSr kfcXZ 

mm^^ilT^, #*U<JiO. 8-1. 2mm0(H^ 
ifcifc* igftitxSr, 2 — 8^31^ »*L<I44- 

^m^/ 1 Wfefc 9 co S i Ofl6fflfl:Sre«-r 5 n <h 
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fc^E: (OMiS 2 mm 0 *tt***T- 

©ieMf3!c»r±«^"*-53fl s , sioftfflii^<*otL 
-Tzzttexz-r, &tz8&&7iz>k, mytwm&tzk 

laot, «*a*S:8 0%Ki:iU £<bM90%a 

Si^M^^ftit, i/5-i/ioi:««t 

rwT^s i »«o^m^*iS^^it-<r±# 

(;J:oT7W7^S i *«aHft*^o«{b«r»»J 
U t*SBT*-e«>S 0 HI 

i4coJ:^tc, 5tM**^tt, l ¥ 

»#|6 4©**I:, *l**#IJ:9t**ft^K 
^ty ^sasjE v ^*W«»S;<d JB 2 ^Hffc/f 6 5 

ma, mi 5&£T*mi 6<n£oic^ ftMW&m^te, 
— jjmm.m^cDm i *mttm 6 8 , 7 3 r^- 

ttT. p in«^trtt*:t«r«ti:t5. 

si*»Mtfc5n»siit nmm 

MiS i&fzl$nMW&&i (txc) S i X£>Z>c\k&¥tm 
ctotpn^/clip i n(D^rp8^MI:f«t 

L, rn«cj:oT*2^Wfle«(0*»iRff*«r/h*< L 
rro|R2**»)iT**s»iRSix3fct^5J-L, ^ffi 

^^T*#5o $H-P i ng^iltlt *iB«***JB 
■C*5Xtt*»(ffl (iJf) ic, ***>u^t:J:ij#< 
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&mm*nt>tiz>z £Kft5 0 P i ng^£*ri-5ft® 

^jftgS^w i H-Ctt. ixTm^ • IE?Utf£fN 

miKDXoiz^ ytm$z&m*te. m^<omi^ 

***** y^JH»a«r*t5wi:«r*«i:t5o 

ft»t^8itt, rt*>e>^*cjinc, -^mmm^mi 

fi, F^k^fcJBK:, 7^7r^p i ng^f8 6 

h :» P i ng^lJ: «9 K=¥-r 20 

^r^/i-^r^^fc^^ B B B (D^2^^8 

rtJB-t/n 0 rt^e^^mt^ — 
w » 1 104^ m^mmm^r r * 
&£xfi/*iti*ttm&<o*mftmi 0 5, loe^t 

108^ tb*mwm*<om&&<Dm2¥m»m i 1 1 

iS:*-f-5r k&W&t-TZo El 19 to 

J: rttt-fe^n 1 2I±, rt^P>^(c«g^, — 30 

117^fL, fl>«|5iz/H 1 3 J*. 
^tcHIf^ -*iS»a^ B B B mil 1 Sir, T 
*yW7r^Xtt*WflcJi 1 1 9 t . ffii**«^<75»je 
B B aCOM2^^1 2 2i4r<rt5ii:«:W*tt5. 
£fc#38Wtt\ 12 0<D£ 5^, rtSRiryu 2 4 
a»fe*McJHfc* — **i;^7^7 7^oIi^ 
fMi26i, fUM0JCtt¥tt*JI 1 2 7 i > ftb*i* 

^/7 P «V^7^;^77^M^il 2 9^tt, ^ 
130^ 7*/W7 r 1 3 1 

£ , ffi*aw*s;^iSJ»*«)» 2 1 3 4 1 *m 

c) *mS^i!5<, roj: 5 

Wf£, JfSl *p i ng^li:«{:^At^ 

T^/l^^T^P i n^Kaot, £fc^tf>T^/U;7 
7^pi n»*Bfc»2*WfWi*©^n«^cJ:o so 
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*3t*»Wtt, InAs. Ga 

Sb, C u I n S e 2 x Cu ( I n G a ) S e 2. Cul 
nS.GaAs, InGaP, CdTe^fcfl^^- 

1 2*3<tt^iai 3 drifts <£ 5^ 

<fc 3 CLTt <tV\ mt:J:oT5 
B 1 co^^(D^^^^^^r®|UT'fc «9 % ID 3 ted 2 (c^ 

**t5*»«S6«i<o»»»aH-c*>a. *i^t 1 

f 2i:, ^^3fem^^ J F2^^i6^tt5^:^3 
VB (/Ky t^/^f 7-^) , EVA (3L^U>-t^ 
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»2***JB8tttHlP»93ftS«fiK*ttS. 

ji 7 <d— n& 1 0 ii, mnU9frt>mi<DTjj\zmm-r 
z> 0 iiwi*^p>*i idSBHWsnsr. Victor, 

3ta^«l*^2 0»l*5J:^m2**fls:JH7 > 8RSja>£> 
*fi«**sffl*Six6 0 3£«pft3f±, 8i**i3i:» 
2m#i 4 t<0Pfl(-««[JI6»*i k-T s/^S 10 

^ ^ 5 LTSBl*5<tO c fS2*(4ci 3, 14^ 

*5.fctfSS2*flKl 3, 1 4J2, fcfcjfctf7VV'5~*-M6 

bScoTU^, ®^^#[M]^1 7«\ »*L-C**S 
*U CCODQ^I 7C0rt®fi % ^1^13iaotM 

WJpaBl 8«\ iggSU "t-ftt>*>Pfl» 1 7Ji, Hlicjs 
lt5i2U^Ojaftai 9M«toTaS<CSo rtUdJzo 
T3fel llcttfrffiSWd, ^#5fctt#<0>Bflffil 7£ 

3^J:SRI***r, 2 fcRltL-CW so 

¥m#m 7 dS3E«r* 3^12 1 4 (cSMKffl 2 1 -?« 

3t«F* 3 z ti % m <ovtmtz& » 5 it-mM^m* 3 

1 £^-ri#r®H-efo£o HI ScD^m^m^T-3 l fi x hu 

tt % r^/i^r*. m&&&lti'±&m&'VlhoXi> & 
v\ : 1 ^(^1 7 <D^cM^6i 2 ^ 
§8it pjgs it-feSo r<E>»2*NMttf 8«\ r^e 

2*NSfle/g8f±, il¥**!7j; Bfcafe^W'OK* 
ry^<tilll fci^tfpJSa-SiCtth 

ic J: oTSia Six, fe^^f^njKWffl: so 



M§:tninAs, CuInSe2, Cu (InG 
a) Se2, CuInS, G a A s s I n G a P, Cd 

^®7C0±(C, »2^*flcJi8 3iS^S*l, rcDSg2 
¥8Jftti8te, pMlTCtn^AlGaA 
s , CuInSez, Cu ( I n G a ) S e 2> G a A 
s, A 1 G a P > C d T e •^tz^tL^mU'f'^it^ 

^m»<o^/u—^^hm^titc 1 mmx'hz> 0 iht 

pn»*«|5SdS»**tb6. Sl^it> + I2^1 

D6coj:5(-, mi *«*i6 8&&x*m2¥m>fcm7 
o<om\z s i»i69«u rniaoTp i 

81*^3 lSrfflvn:. Hlfc^*JxSje#flc3^i:fe«C 
^Stl6^0^m^^T-2^itStttm, I6C 

**S*i5J:5fc:, *«SE*il5^2*s«B"iaiXSixS 0 H 

6(C^SnS3fe«^**^2-C(i, »2^*fr«8(75Ba 

5 0 rcoBBPtfB9H % ^0 1^18 0° *S8^«SH 

90° ffcotfcJ:<, ^K(i6 0-9 0° T'fco 

0. 5-2mm^it'$)otU<, S«b(-^^L< 
HO. 8—1. 2mm0T*&6 o ^ P £fl 9 ODF^te, # 
»P^D2-e^Six§ 0 *5titx = S 1/S 2«. 2-8 
ffip-CfcfD, *f*L<fi4-6fff"C*>5o H7tt, SfcRO 

3te«x#utr?-3 i ^miLtrip^9 ^Mtsi 

*^-3 l i±. -t^±SB^K5l^y K3 4iiJ;ot^€ 
Stt6o WS*t3 5lt o 7 3 6, 3 7C^cott 
»:3K>M5tJC*>toT, T/U^ ^^^fgco^l^^l 3 

&mm sn> r com 1 1 3 ic ttggJKTL 3 9 mm s 

ix6 0 «tt7L3 9<©rt«D3tt, 2 
Dlflt'feot, »2^««cJl8(OBaPffl9c7)rtSD 
2Sriex.5fi[*iijS«n5 (D1>D3>D2) 0 »*E4* 
(?)l^ffit#l5WStl, w(OSftift»*15lC|i 

*3E»lB J ? : 2<0|HPa5 9(OrtSD2*j»-C*>S (D2> 
D4) 0 ^9 LT««?L3 9^tt5»l»#l 3 km 
mi* O^tt^l^ffiWl 5ir^aia^ttXg^*S 

*L-C— fffls3*L, rnbO»lR?L3 9, 4 0<O#«|»fi 
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*i*#i3i, ^m?l4 o*mir%mmMM&i 5 

ffft*ttTfcJ:V^ Sl*Ji^2»*l 3, 144?) 
t*KS*lfei|»f£ l 5 <DW-M*s tzhX-&6 0/im-C£>o 

9 ^ffiift: 1 5 <Z>S«?L 4 0 KBStfo 

±.\zw.frftxh£\<\ m 1 t>Witr#BSLr. ^m^m 

SST- 2<OMnffl59J:9t>l2ll 2 ¥«f** 8 <D 

mnU9*mtr*\>mmk* sw3a^ii3wsis 10 
(t 1 3 <ojb 1 mmn 3 9 wis«>»», 1 mm 

«?L3 9«rHtp«»i3a^ ««WJcggiR$tu6o 12^ 
*M 8 O^flffi t * 1 ** 1 3 t 0)Kftti|S^4 4 (B 
l#RD tt, BBnW9Sr-g'tp<ES^apOj^»8|5 4 5«t9 
feffSiajfti 3ii4S»« (Bi©±*) KiffiHU r: 
frfc.fco-c»i**i 3***1**7 fc«*»IJi*a-J- 

*^4 6S:ii5iRS 5 Fffi4 7 <t9 t>MP»9«J (HI 1 co 20 
^iorffitt^APXS^ ««0>[H]ffll 7«gtr 

I2^i4(t mnmmwi 5 commit 
i4t©t«aii««m &*t^2¥*«f8 

±ifc<E>#MP«J3 9, 4 0^ 2lfiO*U-f* 
»1 7rttc**3e»3|l^2«:E«-r5XaS:^1«l»ft 

uyh#4mmr*^6o *ii[S6^ig7jc*3v^TK9i^y K3 4 
Tjta»3isnfc««TWBdaxs*tfc*ft*»*^2 40 

tt, ^r(OBBP»9^T*^B/iy^g|f&(0**-e, 

3 coilflms 1 7rt^jRiSSixTIBH$nSo KSI^y K3 

So K3 4(C < fcoT*m^^ J F-2^lia«Fi$l 7 

3 *siifT*rfi] 4 2 tcDflms i 7 

3 4^VNt)tl»ii : -2^, »r*:4l!fl»l 7 icfSM 
«aE»*-^2*SEBSixS. *«2E**^-2fi 

£#<*31C[M1«|S1 7<75KT?«ft«Jt-«tt$n2)o ftH^ so 
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feif2(Ofl^l7ft raP»3 2-CBttJL, Sg 
2»*1 4<DmmH4 Ot«2 1 
tb^o */t5t«3C**^2©*2^W*IB8r4. w\n& 
9 © Jitt<D^JB»3&S!B li»13 OglJRTL 3 9 f+ifio« 

13, l 4^*««** : F-2<7)!B2*5J:t^*l^W*« 
8, 7i:©««W4#SJRtt, fctx.tfu~1f*«rfflv^ 

t?? mm<n&m<nm&frh&ikL\,\ mo 

tt, 3tM**^ 2 tX»*3 iSrWt6a^*»4, 

4 bds*«sn^tt««:^i-»aia-c«>5. 

4, 4 b(D^^{^Mt^6¥®^COj^j22^6 1 , 6 1b 
T\ ««W*SE«^tT^4x6o HiOfi, EI9tc:^$tt 
511^*4, 4b<D«ia«B6l f 6lbM^«f 
®it^6 e — ^g^*4 05«f*3©fl^l 
3<7>JilC, ffi*Oj«P#3 b (Dm 2*{£l 4 7^ gjfe^ 

^#3, 3 b^co^m^m^ J ?-2tc: ( i:6^m^^ii:^J 

-C#So illlt jHa-fr*ff4 > 4b, 4c^t» 

— j?<Dm&-&ft4<Dmm&6 i<D±-£tc&Tiz{&j?<Dm 
5*-»«-rs. *6>jca^ft:4 b<DWi^<ommne 1 

b i:S*tfllJ^3a«6 lbllt B»t5a^fr*4 c 

^^122^56 i cjc±Tf-fitoe>nr®*W(-S3Bc^ix 

5o ifi^-tHM b<7)— ^"<Ojli22^6 1 b#^ jffl/£Hi:ft£4 
C0/^i22^5 6 1 b0T*i-il 1 {^7jk£frlZ> X b 

*ts«j*-er±, te^co^i22§P6 nut 4 c 

1, 6 1 b ; 6 1 b 1 , 61c CO|U 1 1 (-jott^^^^ 
f&lCOfi^ofcg^ L 6 1 fi, t^Xlflmmt'fcott) 

J:v> 0 11211 »»r 4, 4bWl^4 
6 1 btiilTo TJgricS tt So ili23^6 UC*5it5*^ 

\4t, mmne i btD^^i 3 t^m%m^mm^ti 

ft:4, 4 b»*«W»«ttll8«r^-riWBHX*)5. :o 

*jiso«tRtt, mi 2<Dmm<n]fmiz.mM-rz>tftit* 

32*5 6 1(^*^13^, l£-&^:^4 b coVtTofc/^m^ 
6ib^#i4CS^:8^n5o ^w«t5*B 

1 2*5*1*131 3<Dmmmm^xti^ 3cfti$3, 3b 
So huh, ^a^coiijg^fdi^jKfficDMsmsE**^ 
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Hum atmaHftas^o^a^iRirt**^^*^^ 

^oXmKkm^, nT&f&ftfli (*xc) Sil63, nM 
(poly) Sil64/pia-SiCf65 
/pTI2»*SfiS iCl6 6<7)^;//U^u^Jf £^PT 



0 




m 


1 4 


6 6 


p /i c — S i C 


6 5 


p a — S i C 


6 4 


n poly Si 


6 3 


n c — S i 


1 5 


7 0 


p a — S i C 


6 9 


i a - S i C 


6 8 


n it c — S i 


1 6 


7 7 


p li c — S i C 


7 6 


p a — S i C 


7 5 


i a - S i C 


7 4 


i a - S i 


7 3 


n u c Si 



18 

Hi 5ii. **W»SIJfiwffii<0JKll8^*«;X»* J ?-2O 

mmmxfrZo «^i6 8, 6 9, 7 cm, mrt£o 

1 5 <D5t«£tft3i^ 2 lC*3V^ 68i Lt\ 

116(1 *^W<^lllifi^ffil^ffi<03t«^** J F : 2<D 

i(c^$-ttst*3 9-e*>So *&w<Dmm<D{&<DMmx 

E\ r©ai6|:*5lt5*»#i7 3 f 7 4(t niSt 
IS i -OfcoTfe mi 7JL *Z6W(DmM<Dtl2.<0 

Bm<Dytm&&m*2<Dmmmx&z> 0 mi 7 -m 20 
m&&-tz>ytm l &&m*2&m\<^tixi> mi 7 

-I 2 0 (D^^ftii 1 2 WlTO^Mft ^2iC 
1^2] 



30 



40 



50 
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19 20 









m 






8 7 


a 


- S i C 


1 7 


8 2 


8 6 


a 


-Si pin 






8 5 


P 


a - S i 




8 1 


8 4 


n 


p o 1 y — S i 






111 


P 


» c - S i C 




10 2 


110 


P 


a - S i C 




10 9 


i a - S i C 






10 8 


i a - S i 


1 8 




10 7 


n 


U c — Si 




i f\ i 


10 6 


P 


H c - S i C 




10 5 


P 


a - S i C 




10 4 


n 


p o 1 y — S i 






10 3 


n 


li c - S i C 






12 2 


P 


U c - S i C 




113 


12 1 


p 


a — S i C 




12 0 


i a -S i C 






1 1 9 


i 


a -S i 


1 9 




118 


n 


U c - S i 






117 


P 


a - S i C 






116 


i a - S i C 




112 


1 1 5 


i a — S i 






114 


n 


a — S i C 






13 4 


P 


fi c - S i C 




Km** 

12 5 


13 3 


P 


a - S i C 




13 2 




a -S i C 






13 1 


i 


a — S i 


2 0 




13 0 


n 


U c — S i 






12 9 


P 


a - S i C 






12 8 


i 


a - S i 




12 4 


12 7 


i 


\i c — S i 






1 2 6 


n 


a -S i 



Hll 7tCjoV^T, 1 (D^-^T{C^^ir/U8 2 # 

«j3t**b6. ^#18 4 11, ni7^V77^Sit 30 
feot *W*»8 5ttpJBH»S*S i -CfcoT 

fc«fc<. Se>W»M8 7»ftMS i C-CfcoTt 
iV> 0 ¥3tfr*8 6(Dp i n»frJiW\ 5t«aCKl*^-2 

W^HJfi^f&^Jg-Ctt. ftlH5ir/w 8 1 co^Sfril 8 
4, 8 5^>W«»*SrBli 7tttaS!JJ:L, ^»-fe/U8 2 
ro^!8 6, 8 7<D*«»5*&Ell 7 U 

■*^H*«tc*j8*nrfcJ:<, r. <dz bl*mi&<nk& 40 

^^^m^^ J F-2lc:MLT(5]^T^5o 018IJ, * 

5 0 Wt/H0U«t/H0 2^Clt 
103-106 ; 107—111 fc^M £frXMf$L£tl 

2<D$rSH|T*£>£ 0 rt9lt/H12i:«t/H13t 
114-117;118-122 a s IRJi 

^77^SiO-CfcottJ:V\ *i*il2 1t!3« 50 



lC, p^7W7^SiOt'$)otU^o 112 0 
tt, *»W^*b^ffioj8*o«1B<D3ft«*»*^2^) 
Wt$)5 0 Wt/H2 4iWt/H2 5tlt 
126-129 ; 130—13 4&&f££tl 
6 0 1 2 9 tCf^KLT, p^7W7^SiO 

U 3t»flc*r«acLrfcJ:v^ ilfcj:t;S2iftll, 

<> Hl::tl^lNi x Cr, Al, Ag^£3^ 

0>±Ktt, »M35S»fiJcSnrtJ:<, ro««gte % 
fctxitf;* y^ftifJc«tor^SttS^JR3Hr*>or 
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1 <fc S*»3te* if <DRtt% 

t£Wc-r<b ftttsas?<D£2¥WfrJIK:tt 

£L<I20. 8~1. 2mm^Cl^i ^ fcM, ft^lt 

m<om 3 ftsawfcit^r^g^a* i w^/c ^si<?) 
5rt«#5«t5i-«5o s i (D^a^i&M-rsr 

Ltpn^tliping^ML, mCio 

[HI 2 ] Tfe^m^m 1 ©±#©i««r/TtiIB-C*) 40 
[03] H2^Six6*»«aS«lo»W»«H-C*> 

[@4] »*3(D-^C0?Slt*fc5 o 

[B5] 3t«***^2o3S»*3jc:»**ix5«fto4ft 
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*id*5«t 3 1 £^i-®T®mT*fc3 0 

Ii6] *«ae»*^-2t3£»*3i:«:*-*--5lft^-e:flc 

[07] X*RCD#«£iJURT- 3 l?rWOIlTflP 
IBS 3 2Sr^-rsxaSrIftW-t"S^:«)C0WrffiHT*fc'5o 

[in s] ae»flc3(ona»i 7i^tc^m^tftm^-2^ias 
■rsxa*:*i-«ii*ftLfc»aia-c*>*. 
[in 9 ] 2 * 3 1 

[01 0] 09|d^Sttea^ft:4, 4btf>Sia8fl6 
1, 6lbWi£©»)lfBfffi0ffcSo 

[0ii]a*tft4, 4 b, 4 c ^m^w^SigcUfc 

tt*«r^+Jlf*ftL^:fllJa5H-e*>5. 
[IU1 2] »»i-6«L^-fr»:4, 4 b0ttftfttt«iXfl! 

[mi 3] ^p^coiiffi^fiti^^^^ft^m^^ 
[mi 4] *&w<DmM(o{tiLmm(Dytm^&m*2<D 
[mi 5] *&W(Dnm<Dm(DBn<Dytmmfem z F-2<D 
Hie] *mw<DmM<D{&mm<Dftm^mm^ 2 (d 

[mi 7] *|SW<7)|llfeWfife0^ffi©3t«^lft*T"2(7> 
[mi 8] ^0^(7)mjg(D{tll(7)^ScO3fem^^ J ?-2(D 

[mi 9] ^mm<Dmm<Dm<Dmm(Dytm^mi : - 2 co 
mmmxhZo 

[02 0] *«M(^$bJ-flil<0^1ffi(7>JKffi(D5te«^»S 

^-2co^f®mr*^^ 0 

[«F*Ott«] 
1 

2 ft«*8yf§^ 

3, 3 b 

4 

7 m 1 f£Jf 

8 «2¥«frJ| 

9 iPS 
1 0 

13 m 1 

14 SS2»ft 
1 5 

1 7 HDgtf 

1 8 mnffi 
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ime] 



[El 1 0] 





[18] 



15 13 




111] 



[HI 1 3] 
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[114] [115] [117] 

it % % 
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[^ffiuES] 

[SfflBl ^fifel 2^1 1 £ 2 7 0 (2 0 0 0. 1 1. 
2 7) 

[3M£*KE 1 ] 
[0 0 0 1 ] 

So *fl=WS»»** p i ng^v^cote, 
[0 0 0 2] 

[0 0 0 3] roHH«r«?ft-rSte^»2jfefi i a«fi, 
7^77^Si (»a-Si) »»^ 0 rco 

[0 0 0 4] l^L^e>, r o L/cMKcioTl), 

3»*a s l 5-2 5%«tf*fblN5i:^5ifc#Br&«*L 
[0 0 0 5] »jerit5bLfc**fk«r»fBiJ-t-S«ra«i: L 
£ 2 £ fcfi 3 g^K-fS * * y ^ 



[0 0 0 6] r<£>«fc 9 4Pp^J®^^-r^$e>^ffi^3 
^tTttWtt. ^irx.tf»^sp7-5 4 8 5 StCM^Stb 

[0007] r<o»3 5fena«-r-tt, ilMSosiof 

[0 0 0 8] 

L J: 5 ki~ ZMM] #3SW<oeWtt, ^3$ 

[0 0 0 9] 

I»l««rW*i-Sfc«><o#a] *3SWtt, (a) mzm 

»fWl0>— SMMSBUJU ^l*3J:t^|g2¥*»:«ra^ 
€>*fi«**rffl*-f ***^*«a£»*^i:, (b) X 

*^*fe^^ias$^riiaa5co^ 1 1 « 

[0 0 10] #3gWK:fi£;ltf % l2i££fttt<O«ft<0«-fttt 
tt, roDa^<7)^®Ji. JBlWff*feJ4fBl*ft:±lc» 

fcifct;:, Dfl»rtffi<z>JKi*«c*/tttJBiWflc±^jRrt 
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[001 1] ytn&&m*te. mnfti^w:£tiz>(D 

[0012] Lfri>m&<Dwn&. mmzmmi,xmf& 
£*u ztntz&^xftm^viftiz. w&ftmxKM^ 

[0 0 13] ^W^^WXSIiR^t-tt. SMS*. ^» 

<, ^tztct^tpnm, P i nff2<7)#^it£#LTV> 
Tt>J:<, t<nmtzk?L&, is a y h*— '<» M 
I S (metal- insulator-semiconductor) fo^^ci 

[0014] +*M*l0>fe i ¥3MWBf*. 2 
T-te, rnb^*l*3j:l5JB2*tt:jc:j:o"rafc^J««SS 

[0015] *mae*5im*, **^fcort>j:vM**L 

K3*-c*<rt>. -t^fl-SBa*, K*a^<Djaff 

^il^I(0^^«^l^fcSM^ftT 

[0 0 16] *«3Klft*iF^^Stt, 
0. 5-2mm«-Cfc5r^»«it5 0 

[0017] ^s^^ts*.**, st^ffe*^*^*, 

0. 5-2mm^tfc^ S^KliO. 8 — 1. 2m 



[0 0 18] *fc*3BWtt, 8ftlB»2^Wfls»OBHP» 
<B4>'fcft 0 1 tt, 4 5 — 9 0° tfcsrt^ttt 

[0 0 19] *»W«-«x.tf, ml^coi^i-^^e l 
4 5-9 0° Kii-SrtJcfcoT, £bl;i#3:L< 
ta6 0-9 0° (Cl^r^CioT, »l*3j:t/M2* 

fM i 3t»*<o!B 2 Ot*«««OfcftlcMi 
[0 0 2 0] X«rfr*c»rit**tfc|HrtfB© 

3E*3ll^»l*3j:^2*Wfls:Ji^ tiStcm^^t- 
[0 0 2 1 ] *t**WI4, 3t»ft©G0»^lSfcL<li 
*U»*r*tf-ilU» JiKttiR&^N- 5 R J£cDjg 2 gtlL 4 

odsjRAsn, ^waHfttR^wmEBBpaf+iett, isi 

M?L3 9(c^^^^ ®2^WflcJBoBBPfflO±a5 
o^flffitJISl*ftoJBi«8t?L3 9<z>8BffifcL< ttflH 

•fflLfc!Bl***Jioj|(nE»»3ft«, JR2««7L4 0Sr 

[0 0 2 2] Mf^^i^Dl 
ffilBJB2*WffBI^IBR»ortSS:D2 £ U % 
lJSJgc?L3 9^MD3 £ U m2mmi4 0(Dft& 

£D4 k-rz>k$, 

D 1 >D 3 >D 2 >D 4 
[0 0 2 3] #»Wfcax.«, * 1 *»<OfU «*WL 3 

9tc, *****^omiBBip»(tie^**9a*, 

JS2WWC «*w^»«stLS, rtiiaotiis 
mm^^*5j:u ; ^2^^w-rs^^co^i^ 

J:0^2iM, 3tm^^co^2*5j;^i^*fr 

[0 0 2 4] »2¥«#«^JBl!»flc£:0«ftftttjRCC 
HILT, ^(OH!1CO^PSFI5 9 £9 fc±*"C»2**flc 
JBOBBR«9C5±«B<0^«BBi:, % 1 SftoS 1 ^«TL 
3 9(D«EfcL<tt*ffif+j£©»#, t4t)*)»l«« 
?L3 9(7)F^^ffi^J:0?/^/cfi^<7)^lS^L3 9^i£ 
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<5 0 

[0025] mi**&&m7<Dffln&9frtbmm^tin 

»10Clt 12^1 4tf>f52g^m4 0£rffiiL 
Tt><fc<, *fc^2^TL4 OtCiStt^ixfc^m^ 

[0 0 2 6] ^fcrixbtO^D 1 ^cfc^P^D 2, D 
[0 0 2 7] *fc#W3Utt % X«pfle<ODa«fP(OBaP«ia5ffi 
[0 0 2 8] *fc*«Wtt, (a) «»S3«tt<0«*«rW 

ffl*-f6«*<0#m«»*iP&, (b) x»#-c*>o 

Hi^S2tt^t^, i*ltx = Sl/S2^, 2 
[0 0 2 9] jfcfc^SgWS, (a) «J^3*tt^>*tt4r* 

U «i¥W*Ji*3J:^*ixJ:Dfc^*ojB2*WffJI 

#as*HiU »l*5J:^«2^*flcJilB*»fe*iB«** 
ttJ^-rs^lSw*m^m^^, (b) £ft(r?*>o 

*^*siBBS4xT0fl»oSB l 1 W*±^» 

js £ tut mmwimm £ sri*** 5 *****^ ^hhjh- 

0. 8~1. 2mmd)t'fol 5^ 
^frBrSSSI&S 2 ti-Si:*, m*itx = S 1/S2 



[0 0 3 0] X»ff^Bfl«fB^BBP4B 

£5lcft£ 0 L7c^oTSl#;ttx = S 1/S 2£r, fc£ 
M2-8ffiLt x ^»tl<(i4-6»ttt, 

-e#5J;5J-*6o Jt«WlB*"e*> 
[0 0 3 1 ] fc£jLtf2W»W#»l»K:J:ntf, Ktf 

««©s i fab&z>ytn^mm?-&. ^<d^^s o o 

-lOOOum* ^^i^CWLWMllgt 

s i * % &m±. &&n&m^<Dftm*b(D%M\zmw. 

Itt^^Wf^fj;, jK)9 0-l 2 0jumiC/jJ^ Lfc 

as^^js i jtefTa«t?», *s*->y ^©flcwa, 35 

Wfcfc«9<£>S i CDfefflfif*. 1^115-20 gSff-Cfc 

[0032] *#jtxas8*«jtsfc*-r*ttf, Ttm^ 
[0033] a?e>«c*»wjc«^.tf, m^^^^^, * 

fiO. 8-1. 2mm4>^m^tth^, **Jtx?r, 
3t«*««-T-«>*S:«^L, m^.mtf 1 WhtcV <DS i 
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2>Zh&-C%2>£?{ztt:Z> 0 z coj; 9 \z 

i&'>U ^mtl 1 W&fc 9 CDS i co{£ffiffl;£{g;^-r£ 

[0 0 3 4] 3tm^&f^tf>^^ 0 . 5 mm <f> 
3&#tf;toLTL;i;V\ £fc^CD^/^2mm(fr £r^x.5 

[0 0 3 51 «*Jtx^2*ij|m SiOffiffli^ 

:^iaot, I»I:8 0%W1H, ££>M90 
[0 0 3 6] rHT^I^ill ft«3E**^0> 

4>. l/5-l/l 0l:»8t5ii:m5i:V^4 
[0 0 3 7] tfc«P^l:^oT7Wr^S i %M 

Ss^i-Jt^-ci**-^ fc^tf4 0-8ot;i:t5: 

[0 0 3 8] *fc**5Wi* dl4(Dj:9tc, 3t«lCSi: 
SS^f*. 1 6 4 

[0 0 3 9] 0*1 1 5*5 .tO 5 mi 6coj;5 

8, 7 3(D^, 7^77^114^16 9, 7 
i^^fW^lM^7 ; e^7 r 2 7 0, 7 

[0 0 4 0] &ti#imwte, n^S i 

T^fc!?, 3l2¥«fl*Jlte* pf7W7r^SiCT'4) 

[0 0 4 1 ] *fc*38W*, Il^It'fc^niS 
i fi, niMS i SfcttnJgffltfSiSi (m c) Si Xth 

[0 0 4 2] >«6IStCtS;ttf* »7W7^^ 



[0 0 4 3] #(Cp i n»&*»T?tt, ^et^l^i 
tfc5Ktt**#| (il) fc, ft^vi^SrJ: 

[0044] pin m&z^-fzytm^&m+cD i mx 
[0045] hi 7 co £ 9 ic, 3t«aaft 

[0 0 4 6] *fc*38WI4, rtSFP-fe^8 1ti, pn^ 
Jl^fctep i ng^i^tL, 2tt, p njg 

[0 0 4 7] ^fc^P^ti, |^StHr/U8 1 rta»P>^ 

^7^^ ^ r * *s x xi/ % tz nw&^B tn^mttm 8 

77^pi ng^!8 6 ^)pi nm&mX Y) h^t 

S2^*M8 7 t^tf5^ b&W&b^Zo 
[0 0 4 8] ^fc^^fi, HI 1 8 CD J; 9 tc, rt^-fe/u 

lout m>bftwm^ 1 

1104^ ffi**«^a©7 ; e/i/77^fcJ:tJ { /^fc 
Ji»ei&<0¥*Wi 10 5, lOG^tU ^S5ir/u 

*H07^ 7^/U7 7 *Kt£¥«{«l 108^ fill 
**«**W»tt»0»2*WffJi 1 1 1 i^tt^I 

[0 04 9] *yh*5SWtt, 119 CO J: 9 i-, P^^ir/U 
112lt Plfrt>*[>\zm\Z s -^t^7€/U7 7 

115h i*S^M^7^7 7^¥i*l 1 1 7 
^<lr*L, ^asir/H l 311, ftfrbfiUzmi^ — 
fB^*«»ll**^#(Wi 1 18^ 7^7 7^SW 



1 2 2 k&m-tz^k&ftmk-tZo 

[0 0 5 0] H2 0<7) < J;9lC, P^^p-ir/v 

^<om 1 126h »*$£<BX{£¥«frJI 1 2 

7£ x MiMt^ot, 

«r*TU ^gp-ir/H 2 5f*. rt^b^t^MB^, — 

^113U, te#*m»5t*>»«iBa>« 2 1 

[0 0 5 1 ] *»W^«^.tf, ffic*£,g, (/z c ) ^ffrJf 

^ p i n^iCiot, ^fc^TCDT^y^^T^ P i n 

[0 0 5 2] T^/^ 7 3t«F*W|!fl»<Z>rt 

3^^/&£ftTV^<DT% i!CS3t*5<tt^S»3t;«rS3t 

0>#f fca*»fM £ ft 6 r t K ft 6 o 
[0 0 5 3] SfcMSWtt:* Il^Kl 

[0 0 5 4] i£SS»^¥*f«ite, I 

n A s , GaSb, C u I n S e 2 , Cu ( I n G a ) 
S e 2, CuInS, G a A s x I n G a P, CdTe 
*»fefi)cS ^/U— ^fc^f* ftfc 1 t £r#m 

[0 0 5 5] MiJ^l^l^ 

3fc & Rib l -^-r v ^a:a»»^*«#: is ciot l , 

[0 0 5 6] *fc*JSWtt, **^3e«f*i&s»»LrE 

[0 0 5 7] Sfc*$8Wri, BMB#»ia«tt\ 3£_t9S5 
^m*abftrm*tt^«|JtSftSc £«r«M*fci-6. 

[0 0 5 8] *«3Elft9B^-755«*feSft 
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[0 0 5 9] **W«d«£x.tf, MOil 2*5j:tfllll 
3jc^£ft£ <t pic, 3E«r«:o«ja«©St±9»»ta: 

[0 0 6 0] 

Ii ^^M^^SiT'fe^ B3»B2l:$ 

t-2^, *<Dytmm&m*2&m® l £frz&fti*3 k& 

VB (TtfJJ Ifn/U^^^— % EVA 

/uTir^— h) ftif^f>dc5 3fe*B5rtidffiK^ft. r 

(Djtmm 5 Kf*, *»*:ft Z<D%MM\z.tf V 

h ft if oaxttfiui b e 3^e« * ftr h« * ft s . 

*ric»«B»«-ftif36*e>*«BS*tt»ffi^- h 1 2 
dSH3t*ft*o - o Lt*8«St l (O^flco^tt, 

[0 0 6 1 ] Tfem^m^T- 2tt, mi 7 , *3 J: 

^ftJ:f?t^*(Z>IB2*2»flcJi8S:Wi-6o #2^3» 
*»8JcttHlatt9 3as»rtSftSo Il¥i#i7(7)- 

^ioit wo« 9 36*e>iai^T**-«rmi-So si 
^m^^ft^o 

[0 0 6 2] 5t«pflc3^ ^lafflci 3^2^14 

to|Bict«WI»i 5iSfy Six, :HT 

ura^W(d|6»$ftx«^8:$fts 0 SifcJ;^2« 

^. li*«)#M» l 7 f4, B»L-C»**ft, rcoOD^ 
»l 7rt(OjE(c(i % ^«^m^2^^ft^ftIB^$ft 
[0 0 6 3] 14ft 3tSflc3W— SBO^pffiE-efeSo 

oft&co^ffi^fi. tzk£&3fiMSl±<D{&<D£ftJ&-?2b 

i8ii iS^L. -rft^Qogin 7tt, nitc^ott^^ 



U^Oiftgjll 9^<fcoTil^5o :ti}aot)t 1 
5:^^^^ Lfc^oTDfl^l 7cOf*j®cofg lmfcl 

[0 0 6 4] Dflm 7f4 s J^(c^6lconr, fc^r^^ 

m&m* 2 i 7 3 w» 2 1 4 

[0 0 6 5] H 5 14, *mSC»*-T- 2 OX«F# 3 (^»« 

TNfc>5 0 13 5 03t«Slfe*^ 3 1 J4, *Jizfe 60|g| 1 KSflsl 

n»SiH*S. » 1 7 14, T^/i^r 

^tt*4fcr4#3IS*-e*>o-cfcJ:v\ rrofi^ 

"CfeSo r^Sg2¥*#J18i4, T^r/l^r*, 
Sfeli^SBfitfcottJ:^, r©»2*3IH*JB8J4, 
1 1 7 J: 9 t>*f^^ KJ?t y tti 

f4\ fci:ttfp«a-S iCi:ttilt !7^m^ 

[0 0 6 6] *3SW<D*ll6<ott©*JB-ett, Ulster 
Jx<5J&l¥i**Wi7H\ SglW^liaoti 
fct ttf nMt^SrttS I n A s , Cu 

I n S e2, Cu ( I n G a ) S e 2 , C u I n S, Ga 
As, InGaP, CdT e^WS^^^Itf 
ftfc 1 oTfc J: l\, r<Dtt^51^^*^^ 

J:o-c^fig^ix^»i^W«cjl7co±«c:, I2fi*l 

tt6**#A 1 G a A s , C u I n S e 2 , Cu (I 
nGa) S e 2 , G a A s , AlGaP, CdTett 

J4^tb(-Sffl^s{k^ft^«(*:^^— 

[0 0 6 7] Il^oJ:(;i2^ft:l7 > 8lCT^:7 
1^*16 8^5j:a^2^«s:® 7 0(O|HlC, i 

(MB6 9*rj»j«u mtaotp i nm<&mm.fcM!& 
£tixh£\<\ 

[0 0 6 8] 0 5I^S*iS*«***^3lS:ffl^ 
T, Hilc^SixS3t»*3i:4:fc*c|ft^-frfr4 4:jRa 

[0 0 6 9] 12 6 14, *«SE«»-T-2i:3t»ff3 4:4r* 

T*a>a 0 «u^<oia5^sns3*#t^s^«i*^2^ 

(4, S2^*ft:jl8 0BBPSR9^b*l 3 l £ *flsJi7<7>— 
«#1 0as«ffiLTV^ o ^OHPSfB9f4, W^fll 
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^i8o° mffi<Df&mx-¥-mmzMi&£in2> 0 

1(4, fc£;Ll44 5-9 0° -Cfco-CU<, &£L< 
{46 0-9 0° -CfcotttV^o *if»^3 1©^ 
@D1J4, fc£;tf40. 5 — 2mm4>3Z:ffiX»&^Xh£ 
<, £fbiC#£L<f4 0. 8-1. 2mmK^6 a m 
P«9 0)|*j&14, #ilfD2T^^Wo *^:itx = S 
1/S2(t 2-8{g-C£>9, #3; L< J4 4-6f£T*fc 

[0070] eb 7 14, ^^co^m^m^^- 3 i &®mm 

-CfcSo «*0>#tt5t«*J**^ 3 1(4, -tOJ:»jW» 
91^ y K3 4f;iJ:oT*jh,eft*£!S9l£*x, SliS^/u 
httff»»3 5l:iot»i$ixSo W§»3 5J4, ci 

So 

[0 0 7 1] f¥t5H6«r#flRLT, 3fe»flc3 ^>jR3fi«cfc 
f:ot, 7/^ ^^AfgCO^l^l 3dS2pffl*^ - 
<£>fgl*£#l 3tCf4gM^?L3 9 3&s*fiR**LSo SaBKL 3 
9(DftHD 3 J4, 3tm^l&*^2CD^D l^T'fco 
T, *2***JB8<OHP«90rtSD2«r«x.a||[*C 
iitfttS (D1>D3>D2) Q »«#C<75«Stif63R* 1 
5 S - <Z)««|6»{*: 1 5 tC(4J£«?L 4 0 tm 

Mn«9<Ort&D2*S8T?fc5 (D2>D4) 0 r ? L 
TSJR7L3 9$rtmi#*l 3 tmmH4 0 £WT 

*L, r^6wg§JR7L3 9, 4 0 0#tt«U4— D§G» 
4t5 0 $«btcS2*<*:i 4dS«iabix-C»**ixT— 
H¥/^^3a«^5 0 **9i*>j8 
*0>fll<^ffi-ef4. g*HL3 9^t5gl^l 3 
&3R7L4 0 5 12^1 

t\ Sl*5«ttJ ! l2«*i3, 14/«Cbt;M»ft»# 
15 60j?<^{4, fc^li'6 0MmT'feotUl\ 
^»*^2<OBBP«f|5 9f+i£t4, »«7L3 9Jc«4 9a 

5(^>«tt?L4 OCcBtf. BUlS^P^9 
f+iEtt, ««£L3 9^BA/-C*l*flci 3±(cl^T 

[oo72] (hi t>#-ttr#Bs lt, KmM&m* 2 CO 

f!f]P£|59J:<9t>[*Il <Z>_k#-eSS 2 8 ©BB P U 9 

SrWWWWffii:, 3fc«F*3 a Sfctt 3 cofg 1 1 3 <7> 
» 1 3 9 «"ieo»», i-ft to*>» 1 SiRTL 3 9 60 

rtHffi*fctt-tc5*iaMK?L3 9f+iE-e«i»ttTL3 9 
*:Htp«»4:*^ l^l«^ti6 0 fK2^«»«8 

t4, BP»9«r«tr<E«¥ffi«)JB»«IJ4 5 J:5 tJBiW 
#i3tfiS#«l mi<D±.%) teffigu, m(cJ:o 
Tlii«£i3^Iii*7i «»W^Wa-*-S 

*fcr<75»iKSfP^4 4(4, ^P^5 9^r^tf 

fomw L miz¥ftx&<>xfr<>ytm&&m*2<n*fc4 6 
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£i§5<gffi¥®4 7 J: V hmQM9M (HI 1 (DTJj) K 
[0 0 7 3] ffl¥*X«F*3 adS^U^^J:o 

Jg2^#i4t± s mux&mtti 5<Dmmn4 o^ 
^U6o_h^(d^ajL, ^^^714 o^iaur 
ptei-6«t 9^^^tLTg^2 1 &m$L£Hz> 0 r 

[0074] sifi*i7ti2is*i 4t(om%m 

[0 0 7 5] r 9 LXJ&f&Ztlfmiftl 7|*J^ r^n^5 

9 ^wi-s^m^mir?- 2 ^le^^^^o 

[0 0 7 6] ^P^cO^CO^CO^T*^. »#13/ 

40^ 2mm<D&U— *fft£ffl^T, ^13ifti 
f£l 5 irtc-ett^^LT, ^3^SlLTt)J: 

[0 0 7 7] i8lt Sftrfle 3 1 7 

2 ^riaB-r s is £ ^-r ^b^yl l tzmm & 5 0 

tt-e«)BiJJDXS*tfc*«*|(|*^2«:, *r(£>BlPffl5 9# 
^^tiTIBM^tt^o «3I'*5>K3 4H Sftfi, fci 

3t«rft3 3ftsitfi 1 *^i4 2{coaffli 7<di tr^^*t»«i 

Six, m3*i:raWcL-C»3l>"«ix K3 4*fflv^r**SE 
#1*^2 Sffc^lHlffll 7JcgE«-TSo r^«t5^» 

^K**^ 2 3 *CBfltt 1 7 

[oo78] Ttm^mm^ 2 i *«flcs 7 n p 

«P3 2-e»mL, ^2^14(^i^L4 0t«^2 

ii:t«ftli:8«SJi5. ;£fcft»£8UR^2<a»2¥ 
8 fl BR P SiS 9 (^±gR^Jia35S» 1 Wffc 13© 

Il^J:(;i2^1 3, 14^1»if2^2 
*5it;Si**(M8, 7i:<0«««*#««ll fc£ 
X tf if * £ ffi ^ T IC J; o T , £fc te*«tt'<- 

««W»«*fT 5 
[0 0 7 9] B9I4, *«SC** : ?-2fc3E«Fff3fc«r* 

fc5o a^#4, 4 b^^^ffit^s^FffiJK^aiw 



6 1, 6 1bt\ «SCW*»jRdSfTt>ixS 0 
[0 0 8 0] 01 OH m9{Z7jk£tlZ>m.'& J &{£4, 4 

7tm^^ J f-2(c < t5^m^^B:^J^L, L/c^o 

[0 0 8 1 ] Hll lil 1^*4, 4 b, 4c^ 

*0»-g-ii:ft:4 0^522gP6 1 <£>_h£ fcteTf-ffc^ 
cQ#l^-£#4 bcoj^i72^5 6 l b£:£;teT, ®MfftMfJxE 
cO<t 5(d»jR"t-So *^(C»^(*:4 bOH95*60^iaas 
6 1b £K*tffi]<7>ffii2«5 6 lbill, BM»-r5lft*-frft: 
4 c (Oi^izi^e l c lc±T^«fc6>ixr«*W^««S 
tt5o 4 b co-^co/^iZ2^6 l btf*, 

4(ommue i bcQT;fri-mi 1 tc^$jft,5«fc 5f-ifiB 

ft!l^co^IiZ3lR5 6 lbilt m^-fr*4 

c<ommU6 i c(D±^(cgB^^tt, ;9tt^M2 

1, 6 1 b ; 6 1 b 1 , 61c <£>H 1 1 *3 ft 5 
[p](OS^ofeg$ L 6 1 H fc^lflmmt'fcot't) 

[0 0 8 2] 01211 i^t^ll^* 4,4b 

(D^iZ2^6 1 H Vzi_Lor^o«9. i^E^W4bW 
^i22^56 1 bttiTotM^il^o ^023^56 1 td*5it 
S^ft: 14h Ji3iZ2SB 6 1 b (Dmfc 1 3 £ dS««WJC« 
^ tx 

[0 0 8 3] 113(1 **WCOHJ6(DffeOJK«gjC*5Jt 

Slft-a^HM, 4 b^«*W»«ttllBSr^-t-WrSBia-C*> 

5 0 :wn»©^iii hi i 2(omM<Dftm^muTz> 

^tzmmU6 lco^ft:i 3^ x ^l#ii:^:4 b ^Vz:To/c 
^122«P6 1 b<D«(*:i 4{^tt»W^ggjK$n5o 
54H1 2*5«tr5Sll 3©«HE*JS(cJ:ntf, S:^* 
3, 3 bcoDfl^^ifi^L, PS^tbfc®«i-T^5fc^# 
< <OBfl«*5 J: t5*«*»* J ?-*reiti-5 

[0 0 8 4] 1 4 il ^0^(7)^coftiico^co^:m 
^«^2 0— aJOBfffiHT'feSo HI 1 4*S±Xfi&m<D 

mi 5-02om «*«i«c«iHL/t 

[0 0 8 5] in i 4 -en 5tS3E»*^^^a*rfijrt^r 
A»b^**c|fij^oriHftWfs:, n^^ B s H ( MC ) Si 

163, nj&&m& (poly) S if64/p^a- 
SiCl6 5/p« B B 0 S i C^6 6coyy/U^^n 



(23) 
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m&m*2<Dmffimx*$>z> 0 #^i6 8, 6 9, i 
[0088] hi 6 n % *&m<onm<nm<Dj&m<nyt&. 

^ffcOJKffi-Cte, r(OHIl 6(C*5(t5^«flc«7 3, 7 
tt, i jeW&AS i t'feotfcJ:^, 

[0089] m i 7 ^as^^njfi^flfcc^jKffi^** 

3E»* : f2(DWrSBt'fc5 B H 1 7 -0 2 0 cd^^& 

«lf^f2 0^/«ll *2U::^$n5£ 

[0 0 9 0] 
[^2] 









m 






8 7 


a 


-SIC 


1 7 


8 2 


8 6 


a 


-Si pin 






8 5 


P 


a - S i 




8 1 


8 4 


n 


p o 1 y — S i 






111 


p 


fi c — S i C 




1 0 2 


110 


P 


a - S i C 




10 9 


i a — S i C 




10 8 


i a - S i 


1 8 




10 7 


n 


M c — Si 




1 0 1 


10 6 


P 


V c - S i C 




10 5 


P 


a — S i C 




10 4 


ji 


p o 1 y — S i 






10 3 


n 


/i c - S i C 






1 2 2 


P 


n c — S i C 




1 1 3 


12 1 


P 


a - S i C 




12 0 


i a - S i C 




119 


i a — S i 


1 9 




118 


n 


c - S i 






117 


P 


a - S i C 






1 1 6 


i a — S i C 




112 


115 


i a — S i 






114 


n 


a — S i C 






13 4 


P 


n c - S i C 




1 2 5 


13 3 


P 


a - S i C 




13 2 


i a - S i C 




13 1 


i a — S i 


2 0 




13 0 


n 


u c — S i 






1 2 9 


P 


a - S iC 






12 8 


i a - S i 




1 2 4 


12 7 


i fi c — S i 






12 6 


n 


a — S i 



[0 0 8 6] 

[*1] 



la 




IS 




6 6 


p 




1 4 


6 5 


p 


a-SiC 


6 4 


n 


poly Si 




6 3 


n 


M c — S i 




7 0 


P 


a-SiC 


1 5 


6 9 


i a - S i C 




6 8 


n 


U c -S i 




7 7 


P 


M c — S i C 




7 6 


P 


a - S i C 


1 6 


7 5 


i 


a-SiC 




7 4 


i a — S i 




7 3 


n 


ti c Si 



[0087] Bisit *mw<DnM<D{&<Ditm<nytm 



[0 0 9 1] 01 7{djo^T, F*jgJ5-fe/U8 1 <D9Vjj\Z.9V 
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77^Si"Cifeottj:<, ^**I8 5ttp?Ktttt£ 
SiffcotU<, SbtC^frg 8 7«tfS»iftS i 
Ct'fcott)J:V\ ^£f«f 8 6COp i njS^^Ili, ft 

¥*M8 4, 8 5W«i^il 7 irteiglCU * 
SfBir/W8 2CO^ig^8 6, 8 7cD^m^^^ll 1 7 ^ 

[0 0 9 2] Hi 1 8 tt, *aSW^Hlfe^<&ojg!S^3t« 
3E**^2(DWfffi0-efe5o rtffi-fe/H 0 1 £fl>«5-fe/u 
102i: Cite, ¥a£#JI 103 — 106; 107-11 

[0 0 9 3] |19(t ^P^C0HJ^C0ftilO^ffi(7)^ 

113^ idfi, ^WfWB 114— 117; 118 — 12 

P lT^;i/77^SiOt'l)ot'{)J:v\ 1 2 

ltPSC, p^^^r^S i OT'feott) £V\ 
[0 0 9 4] 02Ofi, ^^CO^^tdftH^IIJfeO^ 

gflir/U 12 5^{t ^ftif 126 — 129 ; 130 — 
13 4«$tl6 0 *»#il2 9l^t, p^T 

[0 0 9 5] *«^(Z)3tS^**T- 2 «\ ffifiE^WfigJEJL 

if <o««*6»tt-frrt»nB»»* if o#tmric*ft if 

ttfi^y^LT, *l*3J:t/*2i»*«r*fiS:L, 3c«f 
Cinb^iN i, Cr, A1 N Ag^MfH< 

teV y^4iftcj:or»aStb6A*«-e*)oTfcJ: 
[0 0 9 6] 

[*«»»*] *»W^J:ixtf. 

xm$ttz>^t&x%z> 0 ^»»<o\sm<o^mt:Marr 

6»i»**fc»«^*«Ji^J:6*»*ttif«)Klt* 



[0097] «ic*«wtcj:*Ltf, ftm&mm*<Dft& 

£0. 5 — 2mm<K £P£ L< fiO. 8 — 1. 2 mm 0 
Ica-fiSfcirfcj^ 3lfttt:x£2-8, ^L<(i4-6 

S£ir£r, 1/5-1/1 0Jc*«i"Sr fc*s-C#Si:V^ 

tzfcoxMmmttL, m%}m<Dytmmmm&mmTz>^t 

&XZZ>£ 5t->teSo 

[0 0 9 8] *»WJ2iJ:tttf, ^jliJ<DT^e/u^r^^2 

itmi:*)hfc< Upn^fcfip i n«fr«:«|j£ 
U rtUcJzoT, *^A*t«^««-»oJB2**frJi 

[0 0 9 9] *fc*3g«l^J:ixtf, *'M!l©»i*SH* 
wiS^WBS ( MC ) ¥»(M^4t5:i(ao 

[oioo] * £ti&. w&mmm i *w 

[oioi] *fc**WKJ:*Ui, #«£**^a>a«ft 
[3M^«IE2] 

[121 1 4] 



ftffl 2002-164554 




(72)^PJ# (MS (72)^PJ# Af^A# 31?? 

*BR«F*S[*-m«:SmiT@20-10 *IRJS»fflrtT»2Ti 3#12^ 

F^— 5F051 AA04 AA05 AA08 AA09 AA10 
DA03 DA04 DA20 JA09 JA14 



